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Abstract
Background: HIV diagnosis comes with a lot of  worry and distress. Ability to objectively estimate this distress by non-psychi-
atrist will enhance early detection of  psychological distress for intervention. 
Objectives: To investigate the validity of  the Distress Thermometer (DT) and its problem checklist in achieving early detection 
of  mental distress among ART-naïve HIV infected patient. 
Materials and Methods: A total of  90 ART-naïve HIV infected patients completed the DT and its problem check list, Hospital 
Anxiety Depression Scale (HADS), Oslo Social Support Scale and the 14-item Resilience Scale. 
Results: The DT was positively correlated with all the measures of  distress and reversely correlated with all the positive wellness 
in this study. The correlations were only significant for the negative measures of  psychological wellness. The internal consis-
tency of  the DT’s problem list overall and sub-categories were within acceptable range (i.e. α > 0.50). The Receiver Operating 
Characteristic (ROC) curves and Area Under the Curves (AUC) analysis were significant and found the DT and Problem List to 
respectively differentiate between cases of  distress, anxiety and depression. The DT’s cut-off  was >5.0 with AUC range (0.754 
– 0.709); sensitivity range (81.0% – 70.4%); specificity range (68.3% – 65.2%) for distress, anxiety and depression as determined 
by HADS. And the Problem List cut-off  was >6.0 with AUC range (0.854 – 0.821); sensitivity range (90.5% - 85.7%); specificity 
range (68.3% - 65.2%) for distress, anxiety and depression as measured by HADS. 
Conclusion: The DT and Problem List were found to be valid measures of  distress in ART-naïve HIV infected patients.  
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Introduction
Sub-Saharan Africa has the largest burden of  HIV/AIDS 
in the world with Nigeria being the second most affected 
country within this region.1 The trends of  HIV/AIDS in 
Nigeria since the first diagnosable case in 1991 reached 
the highest peak of  5.8% in 2001 and declined gradually 
to the current level of  3.1% in 2016.2 The rate of  3.1% 
still suggested that large number of  Nigerians are affected 
due to the large population of  Nigeria. Despite the large 
number of  People Living with HIV/AIDS (PLWHA) in 
Nigeria, there is scarcity of  studies on their mental health 
burden. This is because mental illness can occur as direct 
effect of  HIV infection of  the brain.3 In this respect, a 
study found a rate of  30% of  psychiatric distress among 
PLWHA in a clinic in Nigeria.4 Another study reported 
higher rate of  mental disorders among Nigerians with 
HIV/AIDS compared to those without the infection.5 
© 2019 Obiajulu et al. Licensee African Health Sciences. This is an Open Access article distributed under the terms of  the Creative commons Attribution 
License (https://creativecommons.org/licenses/BY/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.   
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These constituted cases whose mental health burden 
were unrecognized and hence unmet. Such un-identifica-
tion can jeopardize the holistic care of  PLWHA.
Commonly used instruments to accessed mental health 
burden of  PLWHA include the 12-item General Health 
Questionnaire, Hospital Anxiety Depression Scale (in-
cluding its two subscales), the 90-item Symptoms Check-
list, Profile of  Mood States, Centre for Epidemiological 
Studies Depression Scale, Beck Depression Inventory, 
Mongomery-Asberg Depression Rating Scale, Beck Anx-
iety Inventory, Beck Hopelessness Scale and the Distress 
Thermometer.4,6-9 Among these measuring scales the 
Distress Thermometer (DT) is the shortest and least de-
manding measure of  psychological distress. Also, search-
es by the authors showed that it has not been used before 
among PLWHA in Nigeria. Hence, this study investigat-
ed the validity of  using the DT and its problem checklist 
among anti-retroviral therapy naive (ART-naïve) HIV-in-
fected patient in two major hospitals in Kaduna State, 
North-western Zone of  Nigeria.
Methods
Study population
Participants were 90 ART-naïve and newly diagnosed 
HIV-infected patients who were not eligible for ART 
medication on basis of  their CD4 count of  400 and above. 
They were recruited from HIV-clinics of  two major hos-
pitals in a State in Northern Nigeria. Ethical approval was 
obtained from both health institutions Health Research 
Boards and written informed consent was obtained from 
each participants before participating in the study.
Instruments of  Study
Distress Thermometer and Its Problem Checklist
The level of  psychological distress experienced by the 
participants was accessed by the Distress Thermometer 
(DT). The DT is a one-item visual analogue scale that 
rates the level of  distress experienced over the past week 
on an 11-point ranging from 0 (no distress) to 10 (ex-
treme distress).9 The DT also has a Problem List (PL) 
that helps in identifying the part of  life that may be con-
tributing to the distress. The PL problem areas can be 
grouped into 5 broad categories of  practical, family, emo-
tional, spiritual/religious and physical.10 The DT and its 
PL were developed by National Comprehensive Cancer 
Network for the detection of  distress in cancer patients.6 
However, since cancer is a chronic illness, the DT has 
been employed in the detection of  distress in infectious 
chronic illnesses like HIV too.9,11
Hospital Anxiety Depression Scale (HADS)
The Hospital anxiety and depression scale (HADS) is 
an easy to administer measure that screens for the pres-
ence of  anxiety or depressive state of  both clinical and 
non-clinical population. It consists of  seven depression 
items and seven anxiety items and has been validated for 
use in Nigeria.12 A score of  8 and above on either of  the 
two components is regarded as case. For the purpose of  
this study, the depression subscale was used.
Oslo social support scale (OSS)
The OSS-3 provides a brief  measure of  social functioning 
and it is considered to be one of  the best predictors of  
mental health.13 It covers different fields of  social sup-
port by measuring the number of  people the respondent 
feels close to, the interest and concern shown by others, 
and the ease of  obtaining practical help from others.13 
Its structure and reliability (Crohnbach’s alpha of  0.60)13 
have not been well-documented despite widespread use 
in several European countries. It has been used and vali-
dated in Nigeria.14
The 14-item Resilience Scale (RS-14)
The 14-item Resilience Scale (RS-14) is a measure of  psy-
chological resilience, that is, the capacity to withstand life 
stressors, thrive and make meaning from challenges. This 
short version is an offshoot of  the original 25-item psy-
chological resilience scale of  Wagnild and Young's.15 The 
RS consists of  a 17-item "Personal Competence" sub-
scale and an 8-item "Acceptance of  Self  and Life" sub-
scale for a total of  25 items.16 Resilience as construed by 
Wagnild comprises of  5 core characteristics of  meaning 
life (purpose), perseverance, self-reliance, equanimity and 
existential aloneness (i.e. coming home to yourself).17 
The RS-14 has also been used and validated in Nigeria.18
Data analysis
The results were analysed using IBM-SPSS version 21 
statistical package. The Pearson Moment Correlation Co-
efficient was used to assess the relationship of  DT with 
all the measures of  psychopathology and wellbeing used 
in the study. The Cronbach’s alpha coefficients were used 
to determine the internal reliability of  DT’s Problem List. 
Cut-off  points for DT and its problem list were deter-
mined through Receiver Operating Characteristic (ROC) 
analysis. All statistical evaluations were considered signif-
icant at p<0.05, two-tailed.
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Results
As shown in table 1, majority of  the participants were 
less than 41 years in age (62.2%), belonged to the female 
gender (76.7%), were of  the Christian faith (81.1%), had 
at least 12 years of  formal education (88.9%), currently 
unmarried (53.3%) as at the time of  assessment and gain-
fully employed (75.6%).
Table 1: Socio-demograhic characteristics of Participants 
 
Characteristics At baseline n=90 (100.0%) 
Age group (years)   
      ≤ 40 56 (62.2) 
      41-60 34 (37.8) 
Gender   
      Females 69 (76.7) 
      Males 21 (23.3) 
Religion   
      Christianity 73 (81.1) 
      Islam  17 (18.9) 
Marital status   
      Married 42 (46.7) 
      Currently unmarried 58 (53.3) 
Education   
      Primary 10 (11.1) 
      Secondary 46 (51.1) 
      Tertiary 34 (37.8) 
Occupation   
      Self-employed 32 (35.6) 
      Government worker 21 (23.3) 
      Private business 
Worker 
15 (16.7) 
      Not employed 22 (24.4) 
 
Table 2 reported that the DT is positively correlated with 
all the measures of  distress and negatively correlated with 
all the positive wellness measures in this study. The cor-
relations are only significant for the negative measures of  
psychological wellness.
Table 3 showed that the DT is positively correlated with 
the total problem list and each of  the problem list sub-
scales. The relationship was moderately significant for the 
emotional problem subscale and overall problem list. The 
internal consistency of  the DT’s problem list overall and 
sub-categories were within acceptable range (i.e. α > 0.50) 
except for the spiritual/religion unit having only one vari-
able for its determination.
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Table 2: Correlation of Distress Thermometer with other measures (Hospital Anxiety 
Depression Scale, Oslo Social Support and 14-item Resilience Scale) 
 
Variables 1 2 3 4 5 6 Mean SD 
1. DT 1 0.298** 0.450** 0.396** -
0.052 
-
0.137 
4.86 3.501 
2. HADS 
Depression 
  1 0.798** 0.946** -
0.131 
-
0.230* 
4.66 4.909 
3. HADS 
Anxiety 
    1 0.951** -
0.185 
-
0.171 
5.40 5.129 
4. HADS 
Overall 
      1 -
0.167 
-
0.211* 
10.06 9.51800 
5. OSS         1 0.237* 10.74 2.296 
6. RS           1 79.01 14.644 
Note: DT – Distress Thermometer; HADS – Hospital Anxiety Depression Scale; SD – Standard Deviation;OSS – Oslo Social Support Scale; 
RS - Resilience Scale 
 
 
Table 3: Correlation of Distress Thermometer with its Problem Check List and its subscales 
 
  1 2 3 4 5 6 7 Crobach’s alpha 
1. DT 1 0.191 0.184 0.427** 0.110 .185 0.355** - 
2.Practical 
problem 
  1 0.388** 0.304** 0.325** .0382** 0.652** 0.748 
3.Family 
problem 
    1 0.454** 0.399** 0.092 0.532** 0.647 
4.Emotional 
problem 
      1 0.339** 0.242* 0.699** 0.896 
5.Spiritual 
problem 
        1 0.397** 0.560** - 
6.Physical 
problem 
          1 0.789** 0.856 
7.Problem list 
total 
            1 0.881 
   
As displayed in figures 1-6, the Receiver Operating 
Characteristic (ROC) curves and Area under the Curves 
(AUC) analysis were significant and found the DT and 
Problem List to respectively differentiate between cases 
of  distress, anxiety and depression. At the DT’s cut-off  
of  ≥5.5; the AUC range was from 0.754 to 0.709); with 
sensitivity range of  81.0% – 70.4%; and specificity range 
of  68.3% – 65.2%; for anxiety, depression and total dis-
tress as determined by HADS. At this cut-off  point of  
≥5.5, the DT screened 73.3% of  the participants as hav-
ing psychological distress. Lastly, at the Problem List cut-
off  of  ≥6.5 the AUC ranged from 0.854 to 0.821; with 
sensitivity range of  90.5% - 85.7%; and specificity range 
of  68.3% - 65.2%; for anxiety, depression and total dis-
tress as measured by HADS.
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Figure 1: The ROC curve for distress thermometer and depression subscale of hospital anxiety 
depression scale. also displayed is the AUC and other parameters 
 
 
Legends: AUC 0.732, z 0.062, p-value 0.001 Cut-off ≥5.5, Sensitivity81.0%, Specificity 68.1% 
Figure 2: The ROC curve for distress thermometer and anxiety subscale of hospital 
anxiety depression scale. also displayed is the AUC and other parameters. 
 
 
Legends: AUC 0.754, z 0.053, p-value 0.001, Cut-off ≥5.5, Sensitivity 71.4%, Specificity 65.2% 
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Figure 3: The ROC curve for distress thermometer and hospital anxiety depression scale 
total score. also displayed is the AUC and other parameters 
 
Legends: AUC 0.709, z 0.058,  p-value 0.002, Cut-off ≥5.5, Sensitivity 70.4%, Specificity68.3% 
Figure 4: The ROC curve for distress thermometer problem list and depression subscale of 
hospital anxiety depression scale. Also displayed is the AUC and other parameters 
 
Legends: AUC 0.823,z 0.049, p-value <0.001,Cut-off ≥6.5, Sensitivity 85.7%, Specificity 65.2% 
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Figure 5: The ROC curve for distress thermometer problem list and anxiety subscale of 
hospital anxiety depression scale. Also displayed is the AUC and other parameters 
 
 
Legends: AUC 0.821,z 0.048,p-value <0.001, Cut-off ≥6.5, Sensitivity 90.5%, Specificity 66.7% 
 
Figure 6: The ROC curve for distress thermometer problem list and hospital anxiety 
depression scale total score. Also displayed is the AUC and other parameters 
 
 
  
Legends: AUC 0.854, z 0.041, p-value<0.001, Cut-off ≥6.5, Sensitivity 88.9%,Specificity 68.3% 
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Discussion
The primary purpose of  this study was to assess the 
psychometric validity of  the DT and its Problem List in 
ART-naïve HIV-infected patients. The study found DT 
to be positively correlated with all measure of  psychopa-
thology and negatively with wellbeing measures. These 
findings were similar to previous studies results9,10 in 
terms of  concurrent validity of  DT with other measures 
of  psychopathology used in this study. The reverse cor-
relation of  DT with measures of  wellbeing in this study 
do suggested that distress is more than just the presence 
of  anxiety, depressive or other unpleasant emotional ex-
periences8 but also the absence of  wellbeing attributes. 
However, that the relationship of  DT with social support 
and resilience were not significant made this observation 
at now speculative.
The AUCs of  the DT with HADS total and subscales’ 
scores were above 0.5 which were significant and gave a 
cut-off  point of  ≥5.5 with sensitivity and specificity al-
ways above 65%. This met the criteria for a mood scale.19 
The Cronbach’s alphas of  the DT PCL and its subscales 
fall within the acceptable range and hence internally re-
liable. This suggested each of  the subscales can be used 
individually in addition to its total problem list in starting 
a conversion about patient’s subjective feeling of  distress 
and how to help them manage them using evidence-based 
standards.20
Based on the DT’s cut-off  point of  ≥5.5, 73.3% of  the 
participants had psychological distress. This rate was sim-
ilar to a previous study9 prevalence (72.3%) from a devel-
oped country suggesting the utility of  DT cross-cultur-
ally. Also, DT screened out more patients with distress 
compared with a previous study in Nigeria4  using GHQ-
12 suggesting that DT is not only short, less cumbersome 
but also appeared to be a better tool in identifying psy-
chological distress among HIV-infected patients.
Patients that had distress were more likely to have rela-
tively moderate and significant emotional problems and 
overall problem lists. This pattern differs from previous 
studies using DT that often found most of  the subscales 
being significantly related. However, this might be due 
to some of  those studies being carried out among can-
cer patients.10,21 Also, that the spiritual dimension was not 
significantly associated with DT was surprising consider-
ing that most Nigerian engaged often in religious prac-
tices. Hence, we advocated that future study should ex-
plore further the role of  religion/spirituality with distress 
among HIV-infected participants.
Limitations 
The sample had a skewed gender representative (i.e. 
76.7% were females). Hence, deduction from this study 
will more likely be generalizable to the female gender 
than otherwise. The use of  HADS as a ‘gold standard’ 
tool to clarify the presence or absence of  psychological 
distress during the ROC analysis has been a challenge on 
the ground that HADS is not a diagnostic instrument. 
However, DT measure is more than the presence of  anx-
iety and depression but of  unpleasant emotional distress 
that the HADS total scale’s score is measuring. Despite 
these limitations, the present study included other mea-
sure of  mental health beyond psychopathology by includ-
ing positive measures of  wellbeing.
Conclusion
The DT and Problem List were found from this study to 
be valid measures of  distress in ART-naïve HIV infect-
ed patients. This study hence advocates to the attending 
physicians to utilize the DT as a very brief  and less cum-
bersome screening tool to assess patients’ psychological 
distress level and to intervene as appropriate by refer-
ring to a mental health expert for further assessment and 
treatments. Such further interventions must be guided by 
evidence-based standards.
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